Abstract. The effects of reducing the concentration of the potassium iodide (KI) cathode electrolyte from 1% to 0.5% in electrochemical concentration cell (ECC) ozonesondes flown at Lauder, New Zealand (45 ø S, 170 ø E) have been investigated. Four studies were made to assess these effects: 1% and 0.5% KI ozonesonde performance was compared directly in three dual flights, one year of 1% KI and one year of 0.5% KI ozonesonde profiles were compared with near-simultaneous lidar profiles, integrated ozonesonde profiles were compared with Dobson spectrophotometer measurements over the same period, and ascent and descent profiles were compared for both KI concentrations. Ozonesondes flown with a 1% KI solution showed positive differences of 3% to 8% in the ozone profile and -•5% in the ozone column compared with the 0.5% KI ozonesondes, which also showed better agreement in profiles and ozone column compared with the lidar and Dobson spectrophotometer measurements respectively.
In this study, three dual soundings (two EN-SCI 1Z-series ozonesondes flown together, with 1% and 0.5% KI cathode solutions) were made to directly compare differences between the two solutions. In addition, between August 1995 and July 1997, encompassing one year of 1% KI ozonesondes .and one year of 0.5% KI ozonesondes, comparisons with lidar ozone profiles and Dobson spectrophotometer ozone columns were made. Ascent and descent ozone profiles for both KI concentrations were also compared over the same two years. A summary of ozone column measurements for the three dual flights is presented in Table 1 . Measurements were made with Dobson spectrophotometer 72 on the afternoon before the dual soundings, and then early the next morning. These have been interpolated to estimate the ozone column at the mid-point of the soundings. An ozone column value for the ozonesondes was calculated by integrating the profiles and using the simultaneous lidar profile integrated from the burst altitude to 50 km to deter- The results show that 0.5% KI ozonesondes display little or no evidence of being affected by high ozone amounts in the stratosphere by the time the ozonesonde re-enters the troposphere on descent. Although this does not show that sensors containing a 0.5% KI solution are not affected when measuring high ozone, it suggests that the recovery rate of the sensor is more rapid. The 1% KI ozonesonde ascent and descent profiles show a continued marked offset. The mean difference would represent a 2% to 3% offset above 20 km. This supports the premise that the differences shown in Figures 1 and 2 above 20 km are due, at least in part, to an increase in the background current of the 1% KI ozonesondes after exposure to high ozone amounts.
Conclusions and Discussion
The results obtained from this study show that ECC ozonesondes charged with a 0.5% KI cathode solution (standard 1% KI [1997] and the results of the ascent and descent profile comparison support the premise that differences in the performance of the 1% and 0.5% KI sondes are due, at least in part, to a greater deviation in the background current of the 1% KI sondes after exposure to high ozone. Differences in background current sensitivity to high ozone may depend on the buffer solution concentration, which was also halved, and is a topic of current research.
Pre-launch measurements of the time it took for the sensor output current to drop from 4 to 1.5 mA showed that the response times for the 1% and 0.5% KI sondes were not statistically significantly different. Furthermore, changes in sensor response during a sounding caused by changes in solution volume and temperature and atmospheric pressure [Komhyr et al., 1995] would be independent of the solution concentration.
An important issue when comparing the relative performance of 1% and 0.5% KI ozonesondes is the application of pump efficiency correction curves. For example, the JOSIE campaign ISmit et al., 1996] showed that good results can be obtained using a 1% KI solution by application of pump efficiency corrections based on measurements by Komhyr [1986] , which give nearly constant ECC pump efficiencies of 1.0 up to 200 hPa, gradually decreasing to 0.916 at 5 hPa. However, more recent measurements [Komhyr et al., 1995; Harder, 1987] have shown lower efficiencies by 1 to 12% between 100 and 5 hPa, suggesting that use of the 1986 pump efficiency corrections masks the overestimation of ozone by the 1% KI ozonesondes.
A more complete assessment of the accuracy of ozonesondes containing the 0.5% KI solution will require laboratory tests and comparisons with more ozone profiling instruments. Laboratory tests are planned and a campaign is currently being conducted to compare quasi-simultaneous ozone profiles from satellite-borne platforms such as SAGE II and HALOE with ozonesonde, lidar, and microwave radiometer instrument profiles.
